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(57) Abstract 

PURPOSE; To reduce the 
Influence of temperature change 
or the like, and improve reliability, 
in an optical integrated device 
containing an optical waveguide 
composed of organic material. 

CONSTITUTION: On a substrate 
11. a longitudinal trench 12 is 
formed in which an optical 
waveguide composed of organic 
material is formed. Inside the 
waveguide, a clad layer 1 3 and a 
core layer 1 4 are formed. A 
semiconductor laser 15 is 
arranged in a recessed part 1 6 
which is separately formed in the 
substrate 11, and sealed with the 
same transparent organic material 
as the clad layer 1 3. The width of 
the core layer 14 is 2μm on 
the semiconductor laser 1 5 side, 
and 10μm on the opposite 
side. The organic material 
functions as a passivation film for 
sealing the whole part of a circuit 
which contains optical functional 
elements. In the case of 
expansion and contraction caused 
by temperature change of the 
organic material, the position of 
the core layer does not change, 
so that the reliability of coupling 
with the optical functional 
elements is improved. By formong 
the optical waveguide after the 
optical functional elements are 
arranged, the optical coupling 
efficiency between the waveguide 
and the elements can be 
improved. 



FURUKAWA ELECTRIC CO LTD:THE 

Applicant: 

(72) Inventor. IWASE MASAYUKI 

(74) 

Representative: 




12 14B 13 



COPYRIGHT: (C)1996.JPO 



msmmff u p) ^ ^ Jt# If ^ ^ (a) oDmmwj^mm^ 

#S¥8 - 264748 

mVjkmB ¥l«8#(1996)lOflll0 



(5i)intci.» mimn ;frt«?i»# 

HOIL 27/15 8832 -4M 

HOIS 3/101 
3/18 



(2i)mie## 


«tH¥7-93104 


(7i)aHA 


0O00OS29O 










ipjEj^ 7 ^(19919 3^278 








(72)»W# 










Jt!S^=F«fflK^L©rt2TB6#l# * 














(74)f^A 


#9± mm. m (^2«) 



(54) [|8W©=&»] y(Mm3&Mmmi&mmiixPt<o9m^m 



(57) [^^1 
l215)o 

1 1 ±\^mm 1 2 i:mm.u ^(D^m^ 



F I ttfS^S^fiim 
HOIL 27/15 C 
HOIS 3/101 
3/18 



15 




12 I4B 13 



(2) 



^#f?B^8-2 6 4 7 4 8 



5> |f*3Sl7iS5(7)(pm/5^(-l2^<^3^^iSK^lHl 

[ft *ii 7 ] BE/i^m 1 (Dm^ttm 1 tostg±tcia 
^ Y(Dm^^^ %%m^-%:r^^. mm i tm s 

[if *JI 1 0 ] HutB7fe^tg^^^*^^<* ^ ^"C 



[lft*JS 1 1 1 1 7!;S 1 0 (Dfsind^t-fSiSo 



[^B^cDfi^^PlT'ditftW] 
[000 1] 

[0 00 2] 

10 flJWif. IfT^-y^. 

m<DtftrfyUy^<D^^J=^—^i-ffmt\^xa. ^yr^^< 

■A^^MXh^tCo 
[ 0 0 0 3 J ±fE-t v?^-/W?f^li t {iS'JtC, y M' y 5' 

^ a-^w-Cil. ^^gg^tf^^Spt^iSlHlSS (PLC) 

^m:smxit.m^^ t mR(D^y r^^<t (Dm<otft 

[0 0 0 4] ^t^^v?=-/Hi. tt^Jfe, ^JC^t^'.'l' -y 

OtC7K^J:5l-. *-ri?7-y KS4 iJ^l5=<rS4 2tr 
/<-f;5^4 3S:^j^iS&4 1. 4 2lci»^J;<*&e-r*J; 

(i. w^(Dn<m&^m^y7^^^-»^ h7II4 s^is: 

^ P L C Srffl V ^fc^t^^ v?^— ^^T♦{i, :5^(7)fiS31^a 

4 2S:ff^)5!£Lfd^l:i3tltHg^T-4 3Sr^Si-S„ 

[0005] ^m^mm^^m^ ^^C7t^<-=ev?^-7u 

Ji. ^Jx(i\ #MBS6 0-4 2 5 6-§^{c:^$nTV> 
5„ :L<7mX\t.. mil (a) RU« (b) \Zjf^X.O 

i^^wTtxVM 5 2 ^mmi^tim^-^mwp^m^ 

S^^U ^fcl'^T'. 5 4^iiLT^^^5 

ilS^fcBBJt L-CWilii^*W 5 3 ^mit^^^ Z. t 

X\ #ibtlS3t^iiSSS5 6 5 2\-^^t>^ 

®lf(^r>^y^_h^c7^ h'j v^yy^k^^K>—m^Wk 



(3) 



i|#P?a5p8 - 2 6 4 7 4 8 



1 0 0 0 6 ] mwmss&^um-ri>^(^'^':^ 
tzht x^m^^mi. jpxT-t ^Ax&.m^iy^'^M 

1000 7] 

m^^^^^xii. :G^<DJ9-^mmrmmxh'o . t. 

So 

1 0 0 0 8 1 ^^m^t^^t^ss^T'^w^-^ 

WM^M-i. ^ fc°:^='— hB#lc:S*S^Sfi5T'fiS9 ±^^S. 

[0 0 0 9] :*:|gP^(4. !|#{-*lll^3fe*iSSS^^-t-S 
Hi- S±IEPp1Mofi?*?rl2IS r i t?, iSS^c^i^SPSr^ 
^K^S2S^tH:<otSBt^€rtiet-rs:: i 

So 

loo 1 0] 

\Wmcmk-f^fz.^(0^^\ ±te@&«]Srjlfife-rSfc 

<7)3telt^-?i:s l^^tg#-7-i:^fe^t-*S^$tbS^ 
i: ^*ii<^SK-tt-^Sx.S3t3J)ffiSS^IllS^ll 

[0 0 1 il *|gB^(7)^5iiS8S*fiiftHi?&^gf- 

(^^ ^,£jg^l/_^f^ 

;6^'iCS^«l^**f4^SfflL-T:'bJ:v\ mfi, 

So %f^. 3T^^1II^SW^-OV^Tt, ^#tCPI^ 



[0 0 12] mm-^hx-i. 3t^i^^^ti^if^ 
^•:^a-/uo^ie{i-?Ru^s&^^ffM^tts{RiJ<osis 

^cgfev^(4^®^::J^^J5£$^^/clfta53^.(4ll!]Sl5^-i^g$^^So 
[0 0 131 YWit. ^Tm^m<DtiWi^m>iL 

co^IlJM;i^'b^^W4;5^*"l:4'^ttS*5■?:n/5vJ^^ < /^S„ 

[00141 m^^i-^^tsm^'f-^. ^yy KS 
7<? {;iJ:<3. X{4i^7tyhm«^S^3fctt«mm{cJ; 

^trt^c^^|g«^^^iflgL. a£v^(4^fig^^^^S^-rs 

So d^d>Sfll^SrS^-rsi:. 3tlgl 

tgU 0iJx.(i#^^^^7K^d-b{^it-Si:*{c. 

ffl#T-stst-ia«$ttS7tmBfe*^^^t^^>i^ej{!^i-t- 

[0015] m<rMm^m:^ -^mrnzm^^ ^ti>:^ 

Bt^lc, ^3ttt#l^;mdS^<o{W^*bfWSixSri=Sr 

^Bic|55il:-etSo 
[0 0 161 #m<^?ft^M?IJ(-ffMU mbO^'iric: 

*j-f£;-t-s 3 Tii^ 1 -:>^m.m-tMim:um-rM. 

30 #='TgBg(7)|S3liS^IE5Siam-e#So wtUCf-^ 

l-o<^?trt(-2UA±<^='TS<Srai!6)itfwi:t-X? 

r<^^. 3t^5SsS(7)iBe^^d^iS]±-rso 

[0 0 171 Wmn. l|lcDS«i:|g^l<DSm:{-@ 
*^tiSm20»Ki5i^?5«fi£U ^2<oS^«r^^ 

I'l^-rs^.tl^J:'?. tt<^fl^fiSr1-S^i:t>$f*LV^S 
i^T'feSo 3i-y^>'^;4S^a''£^2 0S^*t 

*4^il^-rs ^ <!: J; 9 , ^(^JfM^^^l-i-So 
[0 0 181 Ti: LTfll^U 

giOi|g$r3fc:7 r /<(0^— K:7 — K<OS(c^®6*]l^ 

— ife^-frSrir'b^fSLVNflllt-CfcSo wO:^. 

w-if <!: ?t 7 r ^ < t <^3fe!i5S^^^3Ef-lS] Ji S 
ri^O^aiJRSo 

[0 0 191 7tlllig3lliF%^^{*:^— t^'i: LTWfifeL. 
50 -^^SS^^^M^Sritj^llB^OWSLV^^ 



s 

iS)±-r?>o 

[0 0 2 0] :^w:^<o%m^^mmi^mm<Dmm:fjm 

[002 1] 

[0 0 2 2] *f:i, ;*:|§BJ«^3t«^Sg^g<Oi!at^ 
[00 2 3] 

S^*-|p){cjgt)f58r (ii^) 1 2i:. 2 
<tii:3gi-5;^|S]icf^#{liM^^Liigt i 2 J; i? %^mux 
l.o^^^^[!flg|51 6;iSjgiig$nTl/>'5„ SSftl 2^.^035 

9. 2rtc^3fel4#m^tt, iS'^y KSl 3S 

( 0 0 2 4 1 nagp 1 6 HiU-mmmi-^mm-^mi^ 

= T®1 4iC0^^<^^rgrf-=^TSl 4(D4SgtiDl 4 AO 
ififi. \y—f%(D=^— Yy — KWglc-a-t>1i-T*1] 2 
MmtLTfcl?. 4 O^l^f:^ !f 1 5 

~^i^Y(DWi^^i^x'^ \ Ouiat \.xh^o /i^A^-St* 

[0 0 2 5] mm^^mmt uxfi, j?ij;itt*:7-;/fk!i^ 

KOJSJlT^n iti 1 . 5 2. ^Tg 1 4 j/fb 



(4) 4#§B¥8-2 64 748 

6 

m:^<Dm(Dmmm<om<oti:m^ n (= i o o x (n 

2-ni) /n2) (*i^0. 3%-r*fe5o 
[0 0 2 6] 1112 (a) ~ (h) {±. ±tBpfe^^i^^ 

~/i^(D^jM=tmm^^. m^<p't-'^mi>w-mx'(D 
m^Ltzsm^i i%:mMu 't(D^m^:^y^i^^ 

mm (a) ) o iS^V^-C. BflgUl 6<D&iZ^{$iU— 
I— if 1 5 1 2 CDtf>.Mc|5{J-^$-fr5o 

x-(•^^&^T7i5 (I^E (b) ) o ^<DmJ^X\ 

[ 0 0 2 7 ] ^T^ mm^^mtm^^iry yim^f- 

5 2<D:7Mbl^!J^y-r$ KiSr. 1^1 HRXMU 
1 6 Ir^ifft^'fcy?. t°i^3-7"^ v^^lc J; t) ^Jrrs. 

20 ici? 7 y 1 3 Dfliai 1 6 ^\z.-^mm 1 3^^^# 

< . m^^m<o±W-yJii^<D-^\z.W^M^ <t /.e -5 J; 
pl-^^LXtjiv^ 2^v^T% Si02lilX{i^l^(cj: 
"9> as&tl 2(7:)i|>S<Ort«c{iK^?,;^ hy-^yitk<D-^^ 

i^<Dh(ox\ y±hv yVyy^\cXK)^^i^l—-f(D 

30 [0 0 2 8] mm4:t>^fmLit-(^l^\f 
LT, if 1 5cDgi±g(^T:*-{CJiEla5^*-t-S 

=iTm^^?)o m^. a#f¥n2;65i. 5250:7 

?/'fki^>}^°y-i'5 Yi:=^Tinf^\cmp(fiu mit^-tx='T 
mi^mm-^ m2 (d) ) „ i^\^^x. n^. m^^:t 

s*-c\ =^T^i 4^3l-y^^i/LT3Tl¥;^^^^^i- 
^) mm (e) ) „ =iT/¥^(i, ^:7r-r/<o^-K:7 
— K(DS{c-a-^:3ii:S r t T', = Tg 1 4 i: , r (D* 

'yiy^)v^— vyT^^<(D=e— h'y^~-ji^h'<Dm.tm^ 

[0 0 2 9] :^hy-(y^^^^f^i,tzmi^. mtn 

*n3*U. 52 (=ni) <Dy yim^V -f ^ Y^=^T 

^y^y< y ^ ^^TTteoTiJ- 9 y 1 3 Ol^^pM 
U (112 (f) ) „ 

50 ^fm(oy^ h-^:^ ^ ^ffML, m^-( Tt^^m L 



7 

ij^f^ix— t^*l 5o«SE^§i#w-r (1^121 (g) ) o ^ 
r t J; •? . El 1 <Ty^m^=^V'^-)\'imi^^ 

10 0 3 01 111 2 <D%=^-y^—}^-^\%. LtM) 
1 9 (c j; (J . 1 5 Sr^tf^o^ 

[0 0 3 1] B13~ia6l***, ±Se|gl(O^0iJ(D3te 

[0 0 3 2] HSti. ^J»jSS§^ffM-r5fci^0^tl 
2(OBOT5ri^;^ifJi^4^t-fl0^Rl-fc0'!j-C-fe5„ Bp-b, 

^m^^mm^mmmtK wm\ 2»ftijig_hiFPicjo 

1/ >-Ci£ffiA^?5f J;iStb^) r i: ^ESJt LTV >5. 
[0 0 3 31 El4fi, KSl 3tr«l^5^3t14 

[ 0 0 3 4 1 0 5 {i. 1 -0<Din^\zM^ (Z<Om^ 2 

mm^Rifity T^^^t o^t-a-v ^(--^v ^■r 

^-e$?.5o w(^0iJ-Cii. 2tfc0^1 lA, 1 1 

tt'JStSl 1 BCO:i^?/^^^:^^l-±oTS®tl 2trffMU 

[0 0 3 51 laeft. Ill4COM{C^fglS!i(E0iJT-fo"9x # 
^(D^^WS^l 2rt{^^^ loO^T^l 4^i|XWi-5<!r 
^tfCl, #^(Ojt?tt--iSLTi?7-y Kill S^fl^RfeUr 
»/ ^-So ^7 s/ 1 3 {iSIS 1 1 ^<Dmi^\z.m0k 

-y KSl 3<D^©¥^<7?^^^^1-(CLTV^5„ El? 

(i, Eieoiljlife^Jitbgs-r^/ci^otbe^l^^Lri/^ 
5o r<Dtt:^0ilT'{±. StS 1 1 o^aSfc^t^ffM-r-g) :i 



5) !|#gB¥8-2 6 4 74 8 

8 

*3So tyii^U |Il6(D^0-"l(Cj;ntf. ='TS14^«« 
ftl 2F^|cgagLfCw<!;{cJ;<3, imMitic^mi^X 

10 t^^Mii^nhfy^^o 

[00 36] in 8 (4. -^wno)^ 2 <D-^m(o^^n 

^[ElSSigS^lrJiSrr^^i^^-=t':^^-^V"^lff®^* 
LTV^So ;*^01J(4. i|^#:w-lJ-*2 5, 5t^tJ^2 
3, 2 4S.t;«7;j- hf'^T"^ ^28 ^-gtf^t^^v?^ 

2 1 o^SJcffM^ixfcfiJeif 2 2F^lci{i^ 7 y YM 2 3 

re 2 4 ^^'r^%m^i)m^^f\^. i^ii.\m 

2 6 f^irj4ij^ft:u-if 2 5 ;d'-@^$ti.TV >So ^^f*: 

w-if 2 5 twm<7y^mm&<Dy!m\a-mwL2 1 o±® 

<i!^ffi2 7{±. Sfii2 1 ^3is/^>'^^LT#fen 
[0037] 7 5/ KS 2 3 Sr«fiSrr^S3fett^1IM»)!g 

±^tctt, 2 3. 24 mmmrn^ 27i-hm 

hti^ r^tcoRBjt'fiSJcS^tlflS^Wi-^KSA*!^ 
y^h7''<Ti^'!' 2 8 7!)WB.^nxiiio. ^ma^u-^ 

2 S^iej*^)^— !f5tf4. wO^::*- hv^'f-T'^^ 2 8{Cj: 

[0 0 3 8] B2ro||i!)fe0iJ{Ci3V^T^>. ^P^U—^2 
«lcJ;t9W4l!^^i^2 3, 2 4€rffMT'#^^i:d^ 

xmtthmmm 2 1 ^wimdmsL\^^ <o . \^-^yt 

40 ^§:^i--5K®AWM7;^- h7=V T"^' ^J' 2 8 ^wmo^ 
WCLW^Wx^^<r>x. ^'yz^—}\''^(r»vm\jm 

[0 0 3 91 El 9«. :^wm%mL^mm^^m. 

50 Sr. ;^l^^|ISt?^i"5l^<^1ifctd21-Cfc5„ iRl|lllC*3 



9 

{4, #^<D3t*jgtSS3 3, #^(03tx^<-l'^3 4, 
^^^0!^ ( I C) 3 5mf^i^^~-J\^(D^^>'7'-^ 
:/i?lE^3 6*5)iii2)cici^ij$n5)o w(DJ:9{c, ^ISB^ 

[0040] sx±. :^?stm%:t<Dtm^£mM&*iBi.xm^^ 

[004 11 

I00°42l ;*:|g0J(^3t^8S^[Hli^iggOl!i 

m2] (a) ~ (h) \t. mi(Dytmm^^mei'^m 



14 13 




12 



6) i|?ff?^¥8 - 2 6 4 7 4 8 

10 

[071 lEiero^igi^^t^i-Si^ciiJcoJtes^iL 

[m 8 1 ^wM(Dm 2 <D^^?ijco3^^gas^«Hi^^® 
109] ^^wMcD^mm^m^'^uom^wb^^ 

imi ii (a) (b) m2(D'^mi(Dyfmm 

11.21 ^ 

1 1 A mi SIS 
iiB m2mm 

1 2. 2 2 

13. 2 3 ^'yyvm mm^mm) 

14. 2 A ^TM 

20 1 5. 2 5 ^^^^^ 

16.26 DflgP 

1 7 BBH/^iS'-:^ 

18 y:/ 

1 9 

20 ='^^'^ 

2 7 

2 8 P';^- hT^-f-r^^? 

3 1 

3 2 

5i> 3 3 3t2lllffiK 

3 4 m^^=^ 

3 5 m^^^^^^IHlSS ( I c) 

3 6 if-l^'f^ >ifSdM 



[041 




